

Appl. No. 09/887,993 

Amndt. dated September 11, 2003 

Reply to Office Action of July 21, 2003 

Amendments to the Claims; 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims : 

(currently amended) A^iquid cooler comprising: 

a hollow tubing having ari outer wall and a hollow circular inner portion, said outer wall 
Kaving a circular inner wall portion; and 

a first structur e contain e d ^^ithin said hollow tubing, said first structure functioning to 
limit th e temp e rature rise on said om e r wall by distorting th e laminar flow of a fluid flowing 
along a center portion of said hollow\ciroular inner portion, said c e nt e r portion d e fin e d by a 
r e f e r e nc e lin e locat e d e quidistant fi-oin said circular inn e r wall portion of said out e r wall. 

a structure disposed along a center portion within said hollow tubing, said stmcture 
providing a stationary surface for affecting a laminar flow of a liquid flowing within said hollow 
tubing whereby a maximum flow velocity of the laminar flow is located substantially midwav 
between said stationary surface and said iimer wall portion. 

2. (currently amended) The liquid cooler of claim 1, wherein said first structure comprises a 
baffle wire, said baffle wire having a straight Wire region interposed between each two adjacent 
of at least two kink regions, each of said at leak two kink regions having a lobe region abutting 
said circular inner wall portion, wherein said lobe regions serve to locate said straight wire 
region along said center portion. 

3. (original) The liquid cooler of claim 2, whetein the length of each of said straight wire 
regions is equal. 

4. (original) The liquid cooler of claim 2, wherein at least two of said at least two kink 
regions are used to locate said straight wire region withm said center portion. 
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5. (currently amended) The liquid cooler of claim 4, wherein at least one of said at least two 
kink regions is not co-plaiW with respect to another of said at least two kink regions. 

6. (withdrawn) Th e liquid cool e r of claim 1, whoroin said first structuro is an elongat e d 
ridg e m e mber secur e d to said circular inn e r wall portion of said hollow tubing. 

7. (withdrawn) The cooling syst e m of claim 6, wh e r e in said elongat e d ridg e m e mb e r 
compris e s an alimiinum alloy e longat e d ridge m e mb e r. 

8. (currently amended) A coolimg system comprising: 

a fifst component selected firom the group consisting of a vehicle component and a 
system component; and \ 

a liquid cooler coupled to said mst component, said liquid cooler comprising a hollow 
tubing having an outer wall and a hollow inner portion, and a firs^structure , whoroin said first 
Gtmctur e is contain e d within a wall of sain hollow tubing and functions to limit th e t e mp e ratur e 
ris e of along said wall by distorting th e laminar flow of a liquid flowing through a c e nt e r portion 
of said hollow circular inn e r portion, said cW e r portion d e fined by a r e fer e nc e lin e locat e d 
e quidistant within a circular inn e r wall portion of said wall, disposed along a center portion 
within said hollow tubing, said structure providing a stationary surface for affecting a laminar 
flow of a liquid flowing within said hollow tubing wherebv a maximum flow velocity of the 
laminar flow is located substantially midway between said stationary surface and said inner wall 
portion. \ 

9. (currently amended) The cooling system oV claim 8, wherein said first structure 
comprises a baffle wire, said baffle wire having a straight wire region interposed between each 
two adjacent of at least two kink regions, each of said at least two kind kink regions having a 
lobe region abutting said circular inner wall portion, wherein said lobe regions serve to locate 
said straight wire region along said center portion. \ 
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0. (withdrawn) The cooftng Gyst e m of claim 8, wher e in said first structur e is an elongat e d 
idg e m e mb e r having a pair oAond r e gions and a middl e portion, wh e r e in said pair of end regions 

ar e s e cur e d at a first location on said circular inn e r wall portion and wh e rein said middl e portion 

extends to said cent e r portion. \ 

1 1 . (withdrawn) Th e cooling syst e m of claim 10, wh e r e in said liquid cool e r has a th e rmal 
int e rfac e portion, said th e rmal interfac e portion being coupled to said outer wall at a position 
n e ar e st to said first location and b e ing coupl e d to said first compon e nt. 

12. (withdrawn) The cooling syst e m of claim 11, wh e r e in a layer of a first substance is 
plac e d b e tween said thermal int e rfacaplato and said first component, said first substanc e capabl e 
of enhancing the h e at transfer capabili\i e s b e tw ee n said first compon e nt and said liquid cool e r, 
wh e rein said first substanc e is s e l e ct e d from th e group consisting of a thermal grease, a th e rmal 
adh e siv e , and a film int e rpos e r. \ 

13. (currently amended) The cooling svstem of claim 8, wherein said v e hicl e component is 
an electronic control module. \ 

14. (original) The cooling system of claim 8, wherein said Uquid is selected fi-om the group 
consisting of diesel fuel, gasoline, water-mix Wgine coolant, and motor oil. 

15. (currently amended) A method for improving the cooling capabilities of a liquid cooler 
coupl e d to a vehicl e or syst e m component having a hollow tubing having an outer wall and a 
hollow inner portion , the method comprising the steps step of: 

decr e asing th e temp e ratur e ris e along an ouW surfac e of a hollow tubing r e sulting fi-om 
th e laminar flow of a liquid through said hollow tubing. 

providing a laminar flow of a liquid through the hollow tubing; and 

shifting the laminar flow of the hquid so that a maximum velocity of the laminar flow is 
located substantially midway between a center portion and the outer wall of the hollow tubing, 
whereby a rise in temperature along an outer surface of the outer wall decreases . 
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16. (cancelled) 

17. (currently amended) The method of claim i€l5 , wherein the step of distorting shifting 
the laminar flow of a liquid flowing through a c e nter portion of a hollow tubing comprises the 
step of introducing providing A first structure within a tiie hollow tubing of tho liquid cool e r , said 
first the structure used to distort shifting the laminar flow of a liquid flowing through a c e nt e r 
portion of said hollow tubing . \ 

18. (currently amended) The Snethod of claim i€-15 , wherein the step of distorting shifting 
the laminar flow of a liquid flowing through a center portion of a hollow tubing comprises the 
step of providing introducing a fifsl structure within smA the hollow tubing of tho Uquid cool e r , 
said first the structure used to distort shifting the laminar flow of a liquid flowing through a 
cent e r portion of said hollow tubing and to incr e as e increasing the a surface area within said the 
hollow tubing. \ 

19. (currently amended) The method of claim 17, wherein the step of introducing providing a 
first structure comprises the st e p of introducing a first structuro compris e G the step of introducing 
providing a baffle wire within said the hdJlow tubing of tho Uquid cooler , said the baffle wire 
having a straight wire region interposed between each two adjacent of at least two kink regions, 
each of said ttie at least two kink regions having a lobe region abutting said circular the inner 
wall portion , wherein said the lobe regions serve to locate smd the straight wire region along said 
the center portion, wherein s^ the straight Wire region shifts the laminar flow of a liquid 
flowing through said center portion of said hoFloxv tubing . 

20. (withdrawn) Tho mothod of claim 18, wHoroin tho stop of introducing a first structure 
compris e s tho st e p of introducing an elongated riofe e member to a first location on a circular 
inner wall portion of said hollow tubing, wherein said elongated ridge member has a pair of end 
regions s e cur e d at said first location and a middl e portion ext e nding to said center portion, 
wher e in said first location is in closest proximity withVi thermal interfac e portion of said liquid 
cool e r. \ 
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